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(7) ABSTRACT

A method for providing user notification includes generating
a mobile-terminated message containing at least a portion of
information to be provided to a mobile station. The method
also includes communicating the mobile-terminated mes-
sage to a base station. The base station is operable to
communicate the mobile-terminated message to the mobile
station. The method further includes determining if the
mobile station acknowledges successful receipt of the
mobile-terminated message. In addition, the method
includes generating a mobile-originated message containing
at least a portion of the information for communication to a
public network if the mobile station fails to acknowledge
successful receipt of the mobile-terminated message. The
public network is operable to communicate the mobile-
originated message to the mobile station.
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SYSTEM AND METHOD FOR USER
NOTIFICATION IN A COMMUNICATION SYSTEM

RELATED APPLICATIONS

[0001] This application is related to U.S. application
No. filed on Mar. 22, 2001 for a “Method and
System for Providing Message Services in a Communication
System.”

TECHNICAL FIELD OF THE INVENTION

[0002] This invention relates generally to the field of
communication systems, and more particularly to a system
and method for user notification in a communication system.

BACKGROUND OF THE INVENTION

[0003] The Short Message Service (SMS) is a supplemen-
tary feature often supported in communication systems. The
Short Message Service typically allows a subscriber in the
system to send and receive short text messages to and from
other subscribers. For example, a first subscriber may send
a text message to a second subscriber asking the second
subscriber to call the first subscriber. The Short Message
Service typically requires the use of a Service Center in a
public network. The Service Center controls the communi-
cation of messages to and from the mobile stations, or
wireless devices, used by the subscribers. The operators of
the public networks typically charge the subscribers for use
of the Short Message Service. As a result, the use of the
Short Message Service may become rather expensive, par-
ticularly if a large number of messages are sent to a mobile
station.

SUMMARY OF THE INVENTION

[0004] In accordance with the present invention, a system
and method for user notification in a communication system
are provided that substantially eliminate or reduce disad-
vantages and problems associated with conventional sys-
tems. In particular, user notification messages, such as
meeting reminders and voice mail indicators, may be sent to
a mobile station without routing the messages through a
public network.

[0005] In one embodiment of the invention, a system for
user notification includes a memory operable to store infor-
mation to be provided to a mobile station. The system also
includes at least one processor operable to generate a
mobile-terminated message containing at least a portion of
the information to be provided to the mobile station. The
processor is also operable to communicate the mobile-
terminated message to a base station. The base station is
operable to communicate the mobile-terminated message to
the mobile station. The processor is further operable to
determine if the mobile station acknowledges successful
receipt of the mobile-terminated message. In addition, the
processor is operable to generate a mobile-originated mes-
sage containing at least a portion of the information for
communication to a public network if the mobile station
fails to acknowledge successful receipt of the mobile-ter-
minated message. The public network is operable to com-
municate the mobile-originated message to the mobile sta-
tion.

[0006] In a particular embodiment of the invention, the
mobile-terminated message and the mobile-originated mes-
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sage are Global System for Mobile communication (GSM)
Short Message Service (SMS) messages.

[0007] In another embodiment of the invention, a method
for providing user notification includes generating a mobile-
terminated message containing at least a portion of infor-
mation to be provided to a mobile station. The method also
includes communicating the mobile-terminated message to a
base station. The base station is operable to communicate the
mobile-terminated message to the mobile station. The
method further includes determining if the mobile station
acknowledges successful receipt of the mobile-terminated
message. In addition, the method includes generating a
mobile-originated message containing at least a portion of
the information for communication to a public network if the
mobile station fails to acknowledge successful receipt of the
mobile-terminated message. The public network is operable
to communicate the mobile-originated message to the
mobile station.

[0008] Numerous technical advantages are provided
according to various embodiments of the present invention.
Particular embodiments of the invention may exhibit none,
some, or all of the following advantages depending on the
implementation of the invention. For example, in one
embodiment, a system for user notification is provided. In
particular, the system may allow a mobile station to receive
user notification messages from applications such as calen-
dar applications and electronic mail systems. The notifica-
tions may, for example, inform the user that a meeting is
scheduled to occur or that an e-mail message has arrived.
The message may also indicate that a voice mail system has
received a voice message for a telephone associated with the
subscriber, such as the subscriber’s desk telephone. This
allows the subscriber to receive useful information at the
mobile station in a fast and convenient manner.

[0009] Another advantage of at least some embodiments
of the invention is that billing may be reduced for the
subscriber. In one embodiment of the invention, the mobile
station may receive the user notification messages without
requiring the messages to be communicated through a
Service Center or other component of a public network. For
example, a private or corporate network may attempt to
communicate the user notification message to the mobile
station without requiring the message to be routed through
the public network. If the message is successtully delivered
to the mobile station, the subscriber need not be charged for
the service by the public network. If the message cannot be
delivered to the mobile station by the private network, the
private network may or may not communicate the message
to the public network for delivery to the mobile station. This
reduces the number of messages that are sent through the
public network, which helps to reduce the cost of providing
the user notification messages to the subscriber.

[0010] Other technical advantages are readily apparent to
one of skill in the art from the attached figures, description,
and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] To provide a more complete understanding of the
present invention and features and advantages thereof, ref-
erence is made to the following description in conjunction
with the accompanying drawings, in which:
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[0012] FIG.1is a block diagram illustrating an exemplary
user notification system constructed according to the teach-
ings of the present invention;

[0013] FIG. 2 is a block diagram illustrating additional
details of one embodiment of the user notification system of
FIG. 1 constructed according to the teachings of the present
invention;

[0014] FIG. 3 is a block diagram illustrating an exemplary
protocol architecture for delivering a user notification mes-
sage from an application to a mobile station in a private
network constructed according to the teachings of the
present invention;

[0015] FIG. 4 is a block diagram illustrating an exemplary
protocol architecture for delivering a user notification from
an application to a mobile station in a public network
constructed according to the teachings of the present inven-
tion;

[0016] FIG. 5 is a block diagram illustrating an exemplary
protocol architecture for delivering a voice mail user noti-
fication message to a mobile station in a private network
constructed according to the teachings of the present inven-
tion;

[0017] FIG. 6 is a block diagram illustrating an exemplary
protocol architecture for delivering a voice mail user noti-
fication message to a mobile station in a public network
constructed according to the teachings of the present inven-
tion;

[0018] FIG. 7 is a flow diagram illustrating an exemplary
method for delivering a user notification message to a
mobile station according to the teachings of the present
invention;

[0019] FIG. 8 is a flow diagram illustrating an exemplary
method for delivering a user notification from an application
to a mobile station according to the teachings of the present
invention; and

[0020] FIG. 9 is a flow diagram illustrating an exemplary
method for delivering a voice mail user notification message
to a mobile station according to the teachings of the present
invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0021] FIG. 1 is a block diagram illustrating an exemplary
user notification system 100 constructed according to the
teachings of the present invention. In the illustrated embodi-
ment, system 100 includes one or more private networks 102
and one or more public networks 104. Other embodiments
of system 100 may be used without departing from the scope
of the present invention.

[0022] 1In one aspect of operation, mobile station 106
receives user notification messages from private network
102 and/or public network 104. The notification messages
may, for example, be initiated by an application 108 execut-
ing in private network 102, such as a calendar program or an
electronic mail program. The user notification messages
may also be initiated when a voice mail device (VMD) 110
in private network 102 receives and stores a voice message
for a telephone 112 associated with mobile station 106. In
one embodiment, when the mobile station 106 is registered
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with, or communicating with, private network 102, private
network 102 may communicate the user notification mes-
sages to mobile station 106 without routing the messages
through public network 104. If private network 102 cannot
deliver the message to mobile station 106, private network
102 may or may not communicate the message to public
network 104 for delivery to mobile station 106. This allows
the subscriber to receive information at mobile station 106
in a fast and convenient manner. It also reduces the number
of messages that may be sent through public network 104,
which helps to reduce the cost of providing the user notifi-
cation messages to the subscriber using mobile station 106.

[0023] Private network 102 is coupled to public network
104. In this document, the term “couple” refers to any direct
or indirect communication between two or more elements,
whether or not those elements are in physical contact with
one another. Also, in this document, the phrase “private
network” refers to any network or portion of a network that
communicates with and that can be managed apart from
public network 104. Private network 102 facilitates com-
munication between mobile stations 106 and/or telephones
112 communicating with private network 102. Private net-
work 102 also facilitates communication between mobile
station 106a or telephone 112 and public network 104. In
addition, private network 102 facilitates the communication
of user notification messages to and from mobile station 106.
Private network 102 may, for example, communicate the
messages directly to a mobile station 106, or private network
102 may communicate the messages to public network 104
for delivery to mobile station 106. The messages may be
generated by an application 108 or in response to voice mail
device 110 receiving a voice message for telephone 112.
Private network 102 may comprise any hardware, software,
firmware, or combination thereof operable to facilitate com-
munication between mobile stations 106, telephone 112,
and/or telephone 114. Private network 102 may, for
example, comprise an internal corporate network.

[0024] Public network 104 is coupled to private network
102. Public network 104 facilitates communication between
telephone 114 and/or mobile stations 1065 communicating
with public network 104. Public network 104 may also
facilitate communication between telephone 114 or mobile
station 1065 and private network 102. In addition, public
network 104 facilitates the communication of user notifica-
tion messages to and from mobile station 106. Public
network 104 may, for example, communicate the messages
directly to a mobile station 106, or public network 104 may
communicate the messages to private network 102 for
delivery to mobile station 106. Public network 104 may
comprise any hardware, software, firmware, or combination
thereof operable to facilitate communication between tele-
phones 114, telephones 112, and/or mobile stations 106.
Public network 104 may, for example, comprise a Global
System for Mobile communication (GSM) network.

[0025] Application 108 represents one or more applica-
tions that may generate and/or communicate user notifica-
tion messages to a mobile station 106. As used in this
document, the term “application” refers to a set of instruc-
tions, procedures, functions, objects, classes, instances, and/
or related data adapted for implementation in hardware,
software, firmware, or a combination thercof. Also, in this
document, the phrases “user notification message” and
“notification message” refer to a message operable to deliver
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textual and/or visual information to mobile station 106 to be
provided to the subscriber using mobile station 106. A user
notification message may have any suitable format, struc-
ture, and/or arrangement of information. In one embodi-
ment, application 108 represents a software application
operable to be executed by a processor. Application 108 may
comprise any application, and the notification messages
communicated to mobile station 106 may comprise any
message. For example, applications 108 may include a
calendar and electronic mail program, such as MICROSOFT
OUTLOOK or OUTLOOK EXPRESS. Applications 108
may also include a Web-based interface through which a
user may access private network 102 and provide messages
for delivery to a mobile station 106. The user notification
messages may comprise a text message reminding a sub-
scriber of an upcoming appointment or a text message
indicating that e-mail has arrived for the subscriber. Other
applications 108 and/or user notification messages may be
used without departing from the scope of the present inven-
tion.

[0026] Voice mail device 110 is operable to receive and
store voice messages for one or more telephones 112. In one
embodiment, when voice mail device 110 receives a voice
message for a telephone 112 associated with mobile station
106, mobile station 106 may receive a user notification
message indicating that a voice message has arrived. This
may allow, for example, the subscriber using mobile station
106 to access voice mail device 110 and retrieve the voice
message. Voice mail device 110 may comprise any hard-
ware, software, firmware, or combination thereof operable
to store and facilitate retrieval of voice messages.

[0027] In one aspect of operation, user notification mes-
sages for mobile station 106 may be produced by application
108 and/or in response to voice mail device 110 receiving a
voice message. These messages are communicated to
mobile station 106, so these messages may be referred to as
“mobile-terminated messages.” When a mobile-terminated
message has been generated, private network 102 attempts
to deliver the message to mobile station 106. In one embodi-
ment, private network 102 attempts to deliver the message
to mobile station 106 without routing the message through
public network 104. If mobile station 106 acknowledges the
successful receipt of the message, private network 102 need
take no further action.

[0028] When mobile station 106 fails to acknowledge the
message after one or multiple delivery attempts by private
network 102, private network 102 may store the message for
later delivery to mobile station 106, or private network 102
may discard the message. Private network 102 may also
forward the message to public network 104 for delivery to
mobile station 106. In one embodiment, private network 102
forwards the message to public network 104 by generating
a “mobile-originated message.” Mobile-originated messages
appear to come from a mobile station 106, although other
components of private network 102 may generate messages
that appear to public network 104 to be mobile-originated
messages. Also, private network 102 may forward all or a
portion of the unsuccessfully delivered messages to public
network 104 for delivery to mobile station 106. In a par-
ticular embodiment, private network 102 may select which
messages to forward to public network 104 based on the
identity of the subscriber or mobile station 106 receiving the
message, the type of message being sent, the priority of the
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message being sent, and/or any other criteria. For example,
one of a plurality of private networks 102 may be prohibited
from forwarding any messages to public network 104.
Private network 102 could also forward messages for certain
subscribers to public network 104 but not for other sub-
scribers, and/or private network 102 could forward mes-
sages having a higher level of importance to public network
104 without forwarding other types of messages.

[0029] In another aspect of operation, mobile station 106
may produce messages for delivery to another mobile station
106 communicating with private network 102, application
108, public network 104, or another component of system
100. These are mobile-originated messages. When private
network 102 receives a mobile-originated message, private
network 102 attempts to deliver the message to the desti-
nation. Private network 102 may deliver the message to its
destination, such as application 108 or another mobile
station 106 in private network 102. Private network 102 may
also route the messages to public network 104 if the desti-
nation is outside private network 102. In one embodiment,
private network 102 may attempt to deliver the message to
its destination without routing the message through public
network 104. Private network 102 could further discard the
message when the mobile station 106 is not authorized to
send the message or the destination is not authorized to
receive the message.

[0030] The messages communicated in system 100 may
comprise any suitable message. In one embodiment, the
messages communicated to and/or from mobile station 106
comprise short messages supported by the GSM Short
Message Service. In another embodiment, multiple message
formats may be supported in system 100. For example,
mobile station 106 could support the GSM Short Message
Service protocols, messages from application 108 could use
a Mobility Management over Internet Protocol (MMIP)
protocol, messages indicating that voice mail device 110 has
received a voice message could use the International Tele-
communications  Union-Telecommunications  (ITU-T)
H.450.7 protocol, and private network 102 and public net-
work 104 could communicate using the GSM Mobility
Application Part (MAP) protocols. In this embodiment,
private network 102 and/or public network 104 may perform
interworking functions to translate between the different
protocols.

[0031] Although FIG. 1 illustrates one embodiment of
system 100, other embodiments of system 100 may be used
without departing from the scope of the present invention.
For example, any number of private networks 102 and/or
public networks 104 may be used in system 100. Also, any
number and/or types of applications 108 may be used in
system 100, and these applications 108 may generate any
suitable user notification message for mobile station 106.

[0032] FIG. 2 is a block diagram illustrating additional
details of one embodiment of the user notification system of
FIG. 1 constructed according to the teachings of the present
invention. In the illustrated embodiment, system 200
includes a private network 202 and a public network 204.
Private network 202 includes a mobile station 206, a base
station (BTS) 208, a Wireless Adjunct Internet Platform
(WARP) 210, a packet network 212, an integrated commu-
nications server 214, a gatekeeper 215, a gateway 216, and
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a Private Branch Exchange (PBX) 218. Other embodiments
of system 200 may be used without departing from the scope
of the present invention.

[0033] In one aspect of operation, mobile station 206
receives user notification messages from private network
202. The user notification messages may, for example, be
initiated by an application 232 executing on integrated
communications server 214. The user notification messages
may also indicate that a voice mail device 222 has received
a voice message for a telephone 220 associated with mobile
station 206. Private network 202 may communicate the
notification message to mobile station 206 without routing
the message through public network 204. If private network
202 cannot deliver the message to mobile station 206,
private network 202 may or may not communicate the
message to public network 204 for delivery to mobile station
206.

[0034] Mobile station 206 provides voice and/or data
services to a subscriber of private network 202. Mobile
station 206 communicates with private network 202 over a
wireless interface 224. Mobile station 206 may comprise
any wireless device operable to communicate with and roam
within private network 202. Mobile station 206 may, for
example, comprise a mobile telephone or a computer
coupled to a wireless modem or radio unit. In one embodi-
ment, mobile station 206 comprises a dual mode mobile
station operable to communicate with private network 202
using a first protocol and with public network 204 using a
second protocol. In a particular embodiment, mobile station
206 communicates with private network 202 using GSM
protocols and with public network 204 using Electronic
Industries Alliance/Telecommunication Industry Associa-
tion (EIA/TIA) IS-136 protocols, and mobile station 206
comprises a dual mode GSM/IS-136 mobile handset. Other
embodiments of mobile station 206 may be used without
departing from the scope of the present invention.

[0035] Base station 208 is coupled to WARP 210. Base
station 208 provides bi-directional communication with
mobile stations 206 in a specified geographic area over
wireless interface 224. Base station 208 also transfers infor-
mation between mobile station 206 and WARP 210. Base
station 208 may comprise any hardware, software, firmware,
or combination thereof operable to communicate with
mobile stations 206 over a wireless interface 224. Base
station 208 may, for example, comprise one or more trans-
ceivers operable to exchange circuit-switched and/or packet-
switched information with mobile station 206.

[0036] Wireless interface 224 facilitates communication
between mobile station 206 and base station 208. Wireless
interface 224 may comprise any wireless interface operable
to transfer circuit-switched and/or packet-switched informa-
tion between mobile station 206 and base station 208.
Interface 224 may, for example, comprise a GSM General
Packet Radio Service (GSM/GPRS) interface or a GSM
Enhanced Data rates for GSM Evolution (GSM/EDGE)
interface.

[0037] WARP 210 is coupled to base station 208 by an
interface 226 and to packet network 212. WARP 210 facili-
tates communication between mobile stations 206 and
packet network 212 by transporting voice and/or data infor-
mation between base station 208 and packet network 212.
WARP 210 may be referred to as a “wireless platform”
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because it supports communication between wireless
devices such as mobile station 206 and system 200. In one
embodiment, WARP 210 communicates with mobile station
206 through base station 208 using a circuit-switched pro-
tocol, and WARP 210 communicates with packet network
212 using a packet-switched protocol. In this embodiment,
WARP 210 also performs an interworking function to trans-
late between the circuit-switched and packet-switched pro-
tocols. For example, WARP 210 may convert between the
GSM protocols used by mobile station 206 and the ITU-T
H.323 protocols used by integrated communications server
214, gatekeeper 215, and gateway 216. WARP 210 further
packetizes information from mobile station 206 into data-
grams for transmission over packet network 212, and WARP
210 depacketizes information contained in datagrams
received over packet network 212.

[0038] In addition, WARP 210 facilitates communication
of user notification messages to and from mobile station 206.
WARP 210 may, for example, receive a user notification
message from a component in private network 202, such as
integrated communications server 214, and attempt to com-
municate the message to mobile station 206. If mobile
station 206 acknowledges receipt of the message, WARP
210 may not communicate the message to public network
204. If mobile station 206 fails to acknowledge receipt of the
message, WARP 210 may communicate the message to
public network 204, and public network 204 may attempt to
deliver the message to mobile station 206. WARP 210 may
further receive a message from mobile station 206 and
attempt to communicate the message to the destination.
WARP 210 may comprise any hardware, software, firmware,
or combination thereof operable to communicate user noti-
fication messages to and/or receive messages from mobile
station 206. In the illustrated embodiment, WARP 210
includes a memory 247 and a processor 248. Memory 247
may comprise any suitable hardware, software, firmware, or
combination thereof operable to store and facilitate retrieval
of information. For example, memory 247 may store soft-
ware instructions executed by processor 248 to perform the
described functions of WARP 210. Memory 247 may also
store other information, such as the information being com-
municated to mobile station 206 from application 232.

[0039] Inone embodiment, WARP 210 communicates the
notification messages to mobile station 206 using GSM
Short Message Service short messages. For example, WARP
210 may encapsulate the user notification message into a
GSM mobile-terminated message and communicate the
mobile-terminated message to one or more base stations
208. If mobile station 206 fails to acknowledge receipt of the
mobile-terminated message, WARP 210 may encapsulate
the user notification message into a GSM mobile-originated
message and communicate the mobile-originated message to
public network 204.

[0040] Interface 226 is coupled to base station 208 and
WARP 210. Interface 226 may comprise any interface
operable to transfer circuit-switched and/or packet-switched
information between base station 208 and WARP 210.
Interface 226 may, for example, comprise a GSM Abis
wireline interface.

[0041] Packet network 212 is coupled to WARP 210,
integrated communications server 214, gatekeeper 215, and
gateway 216. Packet network 212 transports datagrams,
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such as Internet Protocol (IP) packets, from one network
address in packet network 212 to another network address.
In addition, packet network 212 may be coupled to and
communicate with one or more public networks 204, such as
the Internet or a public land mobile network. Packet network
212 may comprise any packet-switched network. Packet
network 212 may, for example, comprise a Local Area
Network (LAN), a Wide Area Network (WAN), a Metro-
politan Area Network (MAN), a portion of a global com-
puter network such as the Internet, or any other communi-
cations system or systems at one or more locations.

[0042] In the illustrated embodiment, integrated commu-
nications server 214 includes a subscriber location register
(SLR) 230 and one or more applications 232. Although FIG.
2 illustrates integrated communications server 214 as com-
prising both of these components, any or all of these
components may be implemented on a separate platform or
platforms without departing from the scope of the present
invention.

[0043] Subscriber location register 230 stores subscriber
management information for mobile stations 206. For
example, subscriber location register 230 may store general
subscriber management information downloaded from pub-
lic network 204 when mobile station 206 roams into system
200. Subscriber location register 230 may also store each
subscriber’s extension number, direct dial number, and any
other information that is specific to private network 202.
Subscriber location register 230 may further store an indi-
cation of whether a subscriber using a mobile station 206 is
authorized to communicate and/or receive user notification
messages. In addition, subscriber location register 230 may
store an identification of a default WARP 210 to which user
notification messages will be sent if no other WARP 210 is
currently serving a mobile station 206. Subscriber location
register 230 may comprise any hardware, software, firm-
ware, or combination thereof operable to store subscriber
management information. Subscriber location register 230
may, for example, comprise a SUN workstation with a
database. In the illustrated embodiment, subscriber location
register 230 includes a memory 251 and a processor 252.
Memory 251 may store software instructions executed by
processor 252 to perform the described functions of sub-
scriber location register 230.

[0044] Application 232 represents one or more applica-
tions that may generate and/or communicate user notifica-
tion messages to a mobile station 206. In one embodiment,
applications 232 represent software applications operable to
be executed by a processor 234. Applications 232 may, for
example, include a calendar and electronic mail program,
such as MICROSOFT OUTLOOK or OUTLOOK
EXPRESS. Applications 232 may also include a Web-based
interface to integrated communications server 214 through
which one subscriber can provide a message for another
subscriber. The user notification messages may comprise a
message reminding a subscriber of an appointment, a mes-
sage indicating that e-mail has arrived, or a message entered
through the Web-based interface. Other applications 232
and/or user notification messages may be used without
departing from the scope of the present invention.

[0045] Gatekeeper 215 provides call control services for
mobile stations 206, WARPs 210, and gateway 216. For
example, gatekeeper 215 tracks the location of mobile
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stations 206, and gatekeeper 215 routes calls and messages
for a mobile station 206 to and from the WARP 210 currently
serving that mobile station 206. This allows subscribers
using mobile stations 206 to roam between geographic areas
covered by different base stations 208. Gatekeeper 215 also
performs address translation to convert the phone number
associated with mobile station 206 to a network address of
WARP 210 serving that mobile station 206. Gatekeeper 215
may comprise any hardware, software, firmware, or combi-
nation thereof operable to provide call control services. In
the illustrated embodiment, gatekeeper 215 includes a
memory 249 and a processor 250. Memory 249 may store
software instructions executed by processor 250 to perform
the described functions of gatekeeper 215.

[0046] Gateway 216 is coupled to packet network 212 and
PBX 218. Gateway 216 may also be coupled to a public
network, such as a public switched telephone network.
Gateway 216 transfers information between packet network
212 and PBX 218. In one embodiment, gateway 216 com-
municates with packet network 212 using a packet-switched
protocol and with PBX 218 using a circuit-switched proto-
col. In this embodiment, gateway 216 also performs an
interworking function to translate between the packet-
switched and circuit-switched protocols. In a particular
embodiment, gateway 216 converts between the ITU-T
H.323 protocols used by WARP 210, integrated communi-
cations server 214, and gatekeeper 215 and the circuit-
switched protocols used by PBX 218. In addition, gateway
216 packetizes information into datagrams for transmission
over packet network 212, and gateway 216 depacketizes
information contained in datagrams received over packet
network 212. Gateway 216 may communicate bearer and
signaling information to PBX 218 over an interface 236.
Gateway 216 may comprise any hardware, software, firm-
ware, or combination thereof operable to facilitate commu-
nication between packet network 212 and PBX 218. In the
illustrated embodiment, gateway 216 includes a memory
253 and a processor 254. Memory 253 may store software
instructions executed by processor 254 to perform the
described functions of gateway 216.

[0047] In addition, gatekeeper 215 and/or gateway 216
may receive an indication from voice mail device 222 that
a voice message has been received for a telephone 220
associated with mobile station 206. Gatekeeper 215 and/or
gateway 216 may generate a user notification message for
mobile station 206 informing the subscriber of the voice
message, or gatekeeper 215 and/or gateway 216 may gen-
erate a signal instructing WARP 210 to generate the mes-
sage.

[0048] PBX 218 is coupled to gateway 216, one or more
telephones 220, and one or more voice mail devices 222.
PBX 218 may also be coupled to one or more public
networks, such as a public land mobile network and a public
switched telephone network. PBX 218 transfers information
between telephones 220 and/or between gateway 216 and
telephones 220. PBX 218 may comprise any circuit-
switched and/or packet-switched network operable to facili-
tate communication between telephone 220, voice mail
device 222, and gateway 216.

[0049] Gateway 216 and PBX 218 communicate over an
interface 236. Interface 236 may comprise any wireless or
wireline interface operable to facilitate communication
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between gateway 216 and PBX 218. Interface 236 may, for
example, comprise one or more trunk interfaces or one or
more line interfaces.

[0050] Telephone 220 is coupled to PBX 218. Telephone
220 may comprise any wireline or wireless telephonic
device operable to communicate with PBX 218. In this
document, the phrase “telephonic device” refers to any
hardware, software, firmware, or combination thereof oper-
able to provide voice phone services. Telephone 220 may,
for example, comprise a fixed telephone, a wireless mobile
station, a voice over packet telephone, or a computer execut-
ing a telephonic application.

[0051] Voice mail device 222 is coupled to PBX 218.
Voice mail device 222 is operable to receive and store voice
messages associated with a telephone 220. In one embodi-
ment, voice mail device 222 is also operable to inform
gatekeeper 215 and/or gateway 216 that a telephone 220
associated with a mobile station 206 has received a voice
message. Gatekeeper 215 and/or gateway 216 may then
produce a user notification message informing mobile sta-
tion 206 that a voice message has been received, and
gatekeeper 215 may route the message to WARP 210 serving
that mobile station 206. Voice mail device 222 may com-
prise any hardware, software, firmware, or combination
thereof operable to store voice messages. Although FIG. 2
illustrates telephone 220 and voice mail device 222 as
separate components, telephone 220 and voice mail device
222 could also be combined into a single physical unit.

[0052] In one embodiment, private network 202 and pub-
lic network 204 may use different communications proto-
cols. To facilitate communication between private network
202 and public network 204, a Signaling System 7- Internet
Protocol Interworking Unit (SIU) 238 is coupled to packet
network 212 and to public network 204. SS7-IP interwork-
ing unit 238 allows private network 202 to communicate and
exchange signaling messages with public network 204. In a
particular embodiment, SS7-IP interworking unit 238
depacketizes messages contained in data packets received
over packet network 212 and generates Signaling System 7
(SS7) Message Transfer Part (MTP) messages used by
public network 204. SS7-IP interworking unit 238 also
packetizes messages contained in SS7 MTP messages into
data packets for transmission over packet network 212. In
addition, SS7-IP interworking unit 238 may perform a
routing function to route datagrams through packet network
212. SS7-IP interworking unit 238 may comprise any hard-
ware, software, firmware, or combination thereof operable
to facilitate communication between packet network 212
and public network 204.

[0053] In the illustrated embodiment, public network 204
includes a Short Message Service service center (SC) 240,
an interworking mobile switching center (IWMSC) 242, a
gateway mobile switching center (GWMSC) 244, and a
home location register (HLR) 246. Although FIG. 2 illus-
trates the components of public network 204 as residing on
separate platforms, one or more of these components may be
combined into a single platform without departing from the
scope of the present invention.

[0054] Short Message Service service center 240 is oper-
able to control the delivery of messages to mobile stations
206 in public network 204. For example, service center 240
may receive a message for a first mobile station 206 from
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private network 202 or from a second mobile station 206,
and service center 240 routes the message to the first mobile
station 206. In one embodiment, service center 240 is
operable to control the delivery of GSM Short Message
Service messages. Service center 240 may comprise any
hardware, software, firmware, or combination thereof oper-
able to manage the delivery of messages to mobile stations
206.

[0055] Interworking mobile switching center 242 is
coupled to SS7-IP interworking unit 238 and service center
240. In one embodiment, interworking mobile switching
center 242 is coupled to SS7-IP interworking unit 238 using
a GSM MAP/H link. Interworking mobile switching center
242 receives messages to be communicated to a mobile
station 206 from private network 202 or another mobile
station 206. In one embodiment, interworking mobile
switching center 242 and service center 240 may commu-
nicate using proprietary protocols, and interworking mobile
switching center 242 also performs an interworking function
to convert between the protocol used by SS7-IP interwork-
ing unit 238 and the protocol used by service center 240. In
one embodiment, interworking mobile switching center 242
converts between the GSM MAP protocol used by SS7-IP
interworking unit 238 and the proprietary protocol used by
service center 240. Interworking mobile switching center
242 may comprise any hardware, software, firmware, or
combination thereof operable to interwork messages
between SS7-IP interworking unit 238 and service center
240.

[0056] Gateway mobile switching center 244 is coupled to
SS7-IP interworking unit 238, service center 240, and home
location register 246. Gateway mobile switching center 244
could also be coupled to another public network, such as
another public land mobile network. In one embodiment,
gateway mobile switching center 244 is coupled to SS7-IP
interworking unit 238 using a GSM MAP/H link and to
home location register 246 using a GSM MAP/C link.
Gateway mobile switching center 244 receives messages to
be communicated to a mobile station 206 from service
center 240. In one embodiment, gateway mobile switching
center 244 and service center 240 communicate using pro-
prietary protocols, and gateway mobile switching center 244
also performs an interworking function to convert between
the protocol used by SS7-IP interworking unit 238, such as
the GSM MAP protocol, and the protocol used by service
center 240. Gateway mobile switching center 244 may
comprise any hardware, software, firmware, or combination
thereof operable to interwork messages between SS7-IP
interworking unit 238 and service center 240.

[0057] Home location register 246 is coupled to SS7-IP
interworking unit 238 and gateway mobile switching center
244. In one embodiment, home location register 246 is
coupled to SS7-IP interworking unit 238 by a GSM MAP/C
and/or MAP/D link. Home location register 246 handles
location management functions for public network 204,
storing the location of a mobile station 206. When mobile
station 206 moves into private network 202, home location
register 246 stores which WARP 210 is currently serving
mobile station 206. If mobile station 206 roams between two
WARPs 210, home location register 246 updates the location
of mobile station 206. When mobile station 206 leaves
private network 202, home location register 246 stores the
location of mobile station 206 within public network 204.
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Home location register 246 also transfers general subscriber
management information to subscriber location register 230
when a mobile station 206 registers with a WARP 210.
Home location register 246 may comprise any hardware,
software, firmware, or combination thereof operable to store
subscriber management information. Home location register
246 may, for example, comprise a SUN workstation with a
database.

[0058] In one aspect of operation, a subscriber using
mobile station 206 may receive user notification messages
from private network 202 and/or public network 204.
Mobile station 206 may, for example, receive a message
from an application 232. When an application 232 generates
a message for mobile station 206, integrated communica-
tions server 214 communicates the message to WARP 210
serving the mobile station 206. In one embodiment, inte-
grated communications server 214 communicates an MMIP
message to WARP 210, and the MMIP message contains the
text of the message being sent to mobile station 206. The
MMIP message may also contain one or more flags, which
can be used by WARP 210 to determine whether to forward
the message to public network 204 if WARP 210 cannot
successfully deliver the message to mobile station 206.
When WARP 210 receives the message from integrated
communications server 214, WARP 210 may acknowledge
receipt of the message. WARP 210 also determines which
base station 208 coupled to WARP 210 is communicating
with mobile station 206. WARP 210 generates a mobile-
terminated message for mobile station 206, and the mobile-
terminated message contains the text of the message being
sent to mobile station 206. In one embodiment, WARP 210
generates a GSM mobile-terminated short message. WARP
210 then communicates the mobile-terminated message to
base station 208, and base station 208 communicates the
message to mobile station 206.

[0059] If mobile station 206 acknowledges receipt of the
message, WARP 210 may inform integrated communica-
tions server 214 of the delivery, or WARP 210 may take no
further action. If mobile station 206 fails to acknowledge
receipt of the message, WARP 210 may examine the flag in
the message received from integrated communications
server 214. When the flag indicates that WARP 210 may
forward the message to public network 204, WARP 210
generates a mobile-originated message containing the text of
the message from integrated communications server 214. In
one embodiment, WARP 210 generates a GSM mobile-
originated short message. WARP 210 then communicates
the mobile-originated message to interworking mobile
switching center 242, and service center 240 in public
network 204 attempts to deliver the message to mobile
station 206.

[0060] Mobile station 206 may also receive a message
indicating that voice mail device 222 has received a voice
message for a telephone 220 associated with mobile station
206. When voice mail device 222 receives a voice message,
gatekeeper 215 and/or gateway 216 detects the receipt of the
message and generates a signal for WARP 210 informing
WARP 210 of the voice message. In a particular embodi-
ment, gatekeeper 215 and/or gateway 216 generates an
ITU-T H.450 Message Waiting Indicator (MWI) message.
The MWI message may include an “activate” or “deacti-
vate” value. The activate value indicates that one or more
voice messages have been received by voice mail device
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222, and the deactivate value indicates that there are no
longer any voice messages waiting for the subscriber. The
MWI message may also include other or additional infor-
mation, such as the number of voice messages waiting for
the subscriber, the address or phone number of the caller
who left the voice message, the time the voice message was
received, and the priority of the voice message.

[0061] When WARP 210 receives the MWI message,
WARP 210 sends an MMIP message to subscriber location
register 230, informing subscriber location register 230 of
the activation or deactivation status of the voice mail device
222. Subscriber location register 230 determines whether a
user notification message should be sent to mobile station
206. In one embodiment, subscriber location register 230
determines whether a subscriber is authorized to receive this
type of message. Subscriber location register 230 may also
determine whether the subscriber’s subscription allows the
subscriber to receive an indication for every new voice
message, or whether the subscriber may receive an indica-
tion only when the first new voice message is received after
the subscriber checks the messages and not when subsequent
new messages are received. Using this information, sub-
scriber location register 230 instructs WARP 210 to generate
or not generate a message for mobile station 206.

[0062] If instructed to produce the notification message,
WARP 210 may generate a mobile-terminated message
containing an indication that a voice message has arrived,
and the message may contain any of the other or additional
information from the MWI message received from gate-
keeper 215 and/or gateway 216. WARP 210 communicates
the mobile-terminated message to mobile station 206.
WARP 210 may also generate and communicate a mobile-
originated message to public network 204 if mobile station
206 fails to acknowledge receipt of the mobile-terminated
message.

[0063] Mobile station 206 may further receive a message
from public network 204. For example, public network 204
may be operable to store voice messages for calls placed to
mobile station 206, and public network 204 may generate
messages when a voice message is received for mobile
station 206. WARP 210 receives the message through SS7-
IP interworking unit 238, and WARP 210 communicates the
message to mobile station 206.

[0064] In addition, mobile station 206 may generate a
mobile-originated message for communication to another
component of private network 202 or public network 204. If
the message is destined for application 232, gatekeeper 215,
or gateway 216, WARP 210 may generate and communicate
an MMIP message containing the text of the message from
mobile station 206. If the message is destined for public
network 204, WARP 210 may generate and communicate a
GSM MAP message containing the text of the message from
mobile station 206.

[0065] When a user notification message has been gener-
ated for a mobile station 206 that is not registered with
private network 202, the message could be routed to a
default WARP 210 stored in subscriber location register 230.
When WARP 210 receives the message, WARP 210 could
immediately forward the message to public network 204.
WARP 210 could also attempt to deliver the message to
mobile station 206, even though mobile station 206 was not
registered with private network 202 when the message was
generated.
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[0066] Although FIG. 2 illustrates one embodiment of
system 200, various changes may be made to system 200
without departing from the scope of the present invention.
For example, any number of base stations 208 may be
coupled to each WARP 210, and any number of WARPs 210
may be coupled to packet network 212. Also, although FIG.
2 illustrates a PBX 218 coupled to gateway 216, other
telephone systems may be coupled to gateway 216, such as
a Key System, a central office switch, a wireless telephone
switch, a packet-based soft switch, or any other circuit-
switched and/or packet-switched system. Further, although
integrated communications server 214, gatekeeper 215, and
gateway 216 are illustrated as separate entities, one or more
may be combined into an integrated platform. In addition,
messages for mobile station 206 may be produced by an
electronic mail server or other computing device in system
200 and communicated to integrated communications server
214 or WARP 210. Beyond that, FIG. 2 illustrates WARP
210, gatekeeper 215, gateway 216, and subscriber location
register 230 as containing a memory and a processor. In
another embodiment, the functions of one or more of these
components may be incorporated into logic encoded on at
least one computer processable medium. The logic may be
encoded in hardware, software instructions, and/or firmware
instructions stored in any suitable device such as, for
example, a random access memory (RAM), a read-only
memory (ROM), an application-specific integrated circuit
(ASIC), or a field programmable gate array (FPGA). Other
changes may be made to system 200 without departing from
the scope of the present invention.

[0067] FIG. 3 is a block diagram illustrating an exemplary
protocol architecture for delivering a user notification mes-
sage from application 232 to mobile station 208 in private
network 202 constructed according to the teachings of the
present invention. In the illustrated embodiment, mobile
station 206 has an associated protocol stack 300, base station
208 has an associated protocol stack 302, WARP 210 has an
associated protocol stack 304, and gatekeeper 215 and/or
gateway 216 has an associated protocol stack 306.

[0068] To facilitate the transport of application messages
to and from mobile station 206, mobile station 206 includes
a Short Message Transport Protocol (SM-TP) layer 308, a
Short Message Relay Protocol (SM-RP) layer 310, and a
Short Message Control Protocol and Mobility Management
(SM-CP MM) layer 312. Similarly, WARP 210 includes a
Short Message Generator layer 314, a Short Message Relay
Protocol layer 316, and a Short Message Control Protocol
and Mobility Management layer 318.

[0069] Layers 308-312 in mobile station 206 and layers
314-318 in WARP 210 support the delivery of short mes-
sages from an application 232 to mobile station 206. WARP
210 may receive a message from an application 232 over
packet network 212 and generate a mobile-terminated mes-
sage containing the text of the message from application
232. WARP 210 may then communicate the mobile-termi-
nated message to mobile station 206 through base station
208.

[0070] FIG. 4 is a block diagram illustrating an exemplary
protocol architecture for delivering a user notification from
application 232 to mobile station 206 in public network 204
constructed according to the teachings of the present inven-
tion. In the illustrated embodiment, SS7-IP interworking

Sep. 26, 2002

unit 238 has an associated protocol stack 320, interworking
mobile switching center 242 has an associated protocol stack
322, and service center 240 has an associated protocol stack
324.

[0071] To facilitate the transport of application messages
between private network 202 and public network 204,
WARP 210 includes Short Message Generator layer 314,
and service center 240 includes a Short Message Transport
Layer Protocol 326. Layers 314 and 326 support the delivery
of short messages from an application 232 to mobile station
206 through public network 204. When mobile station 206
fails to acknowledge the reception of a mobile-terminated
message communicated by WARP 210, WARP 210 uses the
message received from application 232 and determines
whether the message may be forwarded to public network
204. If WARP 210 may forward the message, WARP 210
generates a mobile-originated message containing the text of
the message from application 232. WARP 210 then com-
municates the mobile-originated message to public network
204 through SS7-IP interworking unit 238.

[0072] FIG. 5 is a block diagram illustrating an exemplary
protocol architecture for delivering a voice mail user noti-
fication message to mobile station 206 in private network
202 constructed according to the teachings of the present
invention. In the illustrated embodiment, subscriber location
register 230 has an associated protocol stack 340.

[0073] Layers 308-312 in mobile station 206 and layers
314-318 in WARP 210 facilitate the communication of voice
mail user notification messages to mobile station 206. For
example, when WARP 210 receives a message from gate-
keeper 215 and/or gateway 216 informing WARP 210 that
voice mail device 222 has received a voice message, WARP
210 may communicate with subscriber location register 230.
If and when subscriber location register 230 instructs WARP
210 to communicate a voice mail indicator message to
mobile station 206, WARP 210 generates a mobile-termi-
nated message using layers 314-318, and WARP 210 com-
municates the message to mobile station 206 through base
station 208.

[0074] FIG. 6 is a block diagram illustrating an exemplary
protocol architecture for delivering a voice mail user noti-
fication message to mobile station 206 in public network 204
constructed according to the teachings of the present inven-
tion. Layer 314 in WARP 210 and layer 326 in service center
240 facilitate the communication of voice mail user notifi-
cation messages between private network 202 and public
network 204. For example, if mobile station 206 fails to
acknowledge a mobile-terminated message generated and
communicated to mobile station 206 by WARP 210, WARP
210 may generate and communicate a mobile-originated
message to service center 240. The mobile-originated mes-
sage may, for example, inform the subscriber that voice mail
device 222 has received a voice message for telephone 220
associated with mobile station 206. Service center 240 may
then attempt to deliver the message to mobile station 206
using public network 204.

[0075] FIG. 7 is a flow diagram illustrating an exemplary
method 700 for delivering a user notification message to
mobile station 206 according to the teachings of the present
invention. Although method 700 is described as it related to
system 200 of FIG. 2, the same or similar method may be
used by system 100 of FIG. 1 or any other system.
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[0076] Private network 202 receives information for a
mobile station 206 at step 702. This may include, for
example, an application 232 generating or receiving the
information, gatekeeper 215 and/or gateway 216 generating
the information after voice mail device 222 receives a voice
message, or public network 204 communicating the infor-
mation to private network 202. Private network 202 gener-
ates a mobile-terminated message containing the informa-
tion at step 704. This may include, for example, WARP 210
generating a GSM SMS mobile-terminated message con-
taining the information. Private network 202 communicates
the mobile-terminated message to mobile station 206 at step
706. This may include, for example, WARP 210 communi-
cating the mobile-terminated message to base station 208,
and base station 208 communicating the message to mobile
station 206 over wireless interface 224.

[0077] Private network 202 determines whether mobile
station 206 acknowledges successful receipt of the mobile-
terminated message at step 708. This may include, for
example, WARP 210 determining whether mobile station
206 communicates an acknowledgement message to WARP
210 over wireless interface 224. If mobile station 206
acknowledges successful receipt of the message, method
700 ends. Otherwise, when mobile station 206 fails to
acknowledge successful receipt of the mobile-terminated
message, private network 202 determines whether to for-
ward the information to public network 204 at step 710. This
may include, for example, WARP 210 determining whether
to forward the message based on a flag in the information
received from application 232, gatekeeper 215, gateway
216, and/or subscriber location register 230.

[0078] If WARP 210 determines that it will not forward
the message, method 700 ends. Otherwise, private network
202 generates a mobile-originated message containing the
information at step 712. This may include, for example,
WARP 210 generating a GSM SMS mobile-originated mes-
sage. Private network 202 communicates the mobile-origi-
nated message to public network 204 at step 714. This may
include, for example, WARP 210 communicating the mes-
sage to service center 240 through SS7-1P interworking unit
238 and interworking mobile switching center 242. Service
center 240 may then attempt to deliver the message to
mobile station 206 through public network 204.

[0079] Although FIG. 7 illustrates one example of a
method 700 for delivering a user notification message to
mobile station 206, various changes may be made to method
700 without departing from the scope of the present inven-
tion. For example, private network 202 may forward all
unsuccessfully delivered messages to public network 204,
skipping step 710. Also, private network 202 could make
multiple attempts to deliver the mobile-terminated message
to mobile station 206, repeating steps 706 and/or 708. Other
changes may be made to method 700 without departing from
the scope of the present invention.

[0080] FIG. 8 is a flow diagram illustrating an exemplary
method 800 for delivering a user notification from an
application 232 to mobile station 206 according to the
teachings of the present invention. Although method 800 is
described as it related to system 200 of FIG. 2, the same or
similar method may be used by system 100 of FIG. 1 or any
other system.

[0081] An application 232 generates a text message for
mobile station 206 at step 802. This may include, for
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example, a calendar or task program generating a reminder
message, an electronic mail program generating a “message
received” message, or a subscriber entering the text message
through a Web-based interface. Integrated communications
server 214 communicates the text message to WARP 210 at
step 804. This may include, for example, integrated com-
munications server 214 encapsulating the text message into
an MMIP message and communicating the MMIP message
to WARP 210 over packet network 212. WARP 210 gener-
ates one or more messages for mobile station 208 at step
806. This may include, for example, WARP 210 extracting
the text message from the MMIP message and encapsulating
the text message into a GSM SMS mobile-terminated mes-
sage and/or a mobile-originated message. WARP 210 com-
municates the message to mobile station 206 at step 808.
This may include, for example, WARP 210 communicating
the mobile-terminated message to mobile station 206
through base station 208, and/or WARP 210 communicating
the mobile-originated message to mobile station 206 through
public network 204.

[0082] FIG. 9 is a flow diagram illustrating an exemplary
method 900 for delivering a voice mail user notification
message to mobile station 206 according to the teachings of
the present invention. Although method 900 is described as
it related to system 200 of FIG. 2, the same or similar
method may be used by system 100 of FIG. 1 or any other
system.

[0083] Voice mail device 222 receives a voice message at
step 902. This may include, for example, voice mail device
222 receiving a voice message for a telephone 220 associ-
ated with a mobile station 206. Gatekeeper 215 and/or
gateway 216 detects the voice message at step 904. This may
include, for example, gatekeeper 215 and/or gateway 216
receiving an indication from voice mail device 222 that a
voice message has been received, or gatekeeper 215 and/or
gateway 216 polling voice mail device 222 and determining
that a voice message has been received.

[0084] Gatekeeper 215 and/or gateway 216 informs
WARP 210 of the voice message at step 906. This may
include, for example, gatekeeper 215 and/or gateway 216
generating and communicating an ITU-T H.450 MWI mes-
sage to WARP 210. WARP 210 informs subscriber location
register 230 of the voice message at step 908. This may
include, for example, WARP 210 generating and communi-
cating an MMIP message to subscriber location register 230.

[0085] Subscriber location register 230 determines
whether a voice mail indication message should be delivered
to mobile station 206 at step 910. This may include, for
example, subscriber location register 230 determining
whether the subscriber is authorized to receive voice mail
indication messages. This may also include subscriber loca-
tion register 230 determining whether the subscriber has
chosen to receive voice mail indication messages for every
voice message, or whether the subscriber has chosen to
receive voice mail indication messages whenever a new
message arrives and the subscriber previously listened to
and/or cleared all previous messages.

[0086] WARP 210 identifies whether subscriber location
register 230 has determined that a message should be sent to
mobile station 206 at step 912. This may include, for
example, WARP 210 using the response from subscriber
location register 230 to determine whether a message should
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be sent to mobile station 206. If WARP 210 will not send a
message to mobile station 206, method 900 ends. Otherwise,
WARP 210 generates one or more messages for mobile
station 206 at step 914. This may include, for example,
WARP 210 generating a GSM SMS mobile-terminated
message and/or a mobile-originated message containing a
voice mail indicator, the phone number of the caller who left
the voice message, the time the voice message was received,
and/or any other information. WARP 210 communicates the
message to mobile station 206 at step 916. This may include,
for example, WARP 210 communicating the mobile-termi-
nated message to mobile station 206 through base station
208, and/or WARP 210 communicating the mobile-origi-
nated message to mobile station 206 through public network
204.

[0087] Although FIG. 9 illustrates one example of a
method 900 for delivering a voice mail indication message
to mobile station 206, various changes may be made to
method 900 without departing from the scope of the present
invention. For example, if system 200 allows mobile station
206 to receive all voice mail indication messages, WARP
210 could generate and communicate a message to mobile
station 206 without having subscriber location register 230
determine if a mobile station 206 is authorized to receive the
message.

[0088] Although the present invention has been described
with several embodiments, a number of changes, substitu-
tions, variations, alterations, and modifications may be sug-
gested to one skilled in the art, and it is intended that the
invention encompass all such changes, substitutions, varia-
tions, alterations, and modifications that fall within the spirit
and scope of the appended claims.

What is claimed is:
1. A method for providing user notification, comprising:

generating a mobile-terminated message containing at
least a portion of information to be provided to a mobile
station;

communicating the mobile-terminated message to a base
station, the base station operable to communicate the
mobile-terminated message to the mobile station;

determining if the mobile station acknowledges success-
ful receipt of the mobile-terminated message; and

generating a mobile-originated message containing at
least a portion of the information for communication to
a public network if the mobile station fails to acknowl-
edge successful receipt of the mobile-terminated mes-
sage, the public network operable to communicate the
mobile-originated message to the mobile station.

2. The method of claim 1, wherein the mobile-terminated
message is communicated to the mobile station through the
base station without being routed through the public net-
work.

3. The method of claim 1, wherein the mobile-terminated
message and the mobile-originated message comprise Glo-
bal System for Mobile communication (GSM) Short Mes-
sage Service messages.

4. The method of claim 1, further comprising receiving
the information to be communicated to the mobile station
from an application.

5. The method of claim 4, wherein the information
comprises a text message from the application.

Sep. 26, 2002

6. The method of claim 1, further comprising:

receiving a signal indicating that a voice mail device has
received a voice message for a telephone associated
with the mobile station; and

generating a text message indicating that the voice mail
device has received the voice message, the text mes-
sage comprising the information to be provided to the
mobile station.

7. The method of claim 1, further comprising receiving
from a subscriber location register an approval to commu-
nicate the information to the mobile station.

8. The method of claim 1, wherein the base station
comprises one of a plurality of base stations;

further comprising tracking at least one of the plurality of
base stations serving the mobile station; and

wherein communicating the mobile-terminated message
to the base station comprises communicating the
mobile-terminated message to the at least one base
station serving the mobile station.

9. The method of claim 1, further comprising:

determining whether to forward the information to the
public network; and

wherein communicating the mobile-originated message to
the public network comprises communicating the
mobile-originated message to the public network based
on the forwarding determination.

10. The method of claim 1, further comprising:

interworking the mobile-originated message between a
first protocol and a second protocol; and

wherein the public network receives the mobile-origi-
nated message using the second protocol.
11. The method of claim 10, wherein:

the first protocol comprises an Internet Protocol; and

the second protocol comprises a Signaling System 7
protocol.

12. A system for providing user notification, comprising:
at least one computer processable medium; and

logic encoded on the at least one computer processable
medium, the logic operable to:

generate a mobile-terminated message containing at
least a portion of information to be provided to a
mobile station;

communicate the mobile-terminated message to a base
station, the base station operable to communicate the
mobile-terminated message to the mobile station;

determine if the mobile station acknowledges success-
ful receipt of the mobile-terminated message; and

generate a mobile-originated message containing at
least a portion of the information for communication
to a public network if the mobile station fails to
acknowledge successful receipt of the mobile-termi-
nated message, the public network operable to com-
municate the mobile-originated message to the
mobile station.
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13. The system of claim 12, wherein the mobile-termi-
nated message is communicated to the mobile station
through the base station without being routed through the
public network.

14. The system of claim 12, wherein the mobile-termi-
nated message and the mobile-originated message comprise
Global System for Mobile communication (GSM) Short
Message Service messages.

15. The system of claim 12, wherein the information to be
communicated to the mobile station comprises a text mes-
sage from an application.

16. The system of claim 12, wherein the software is
further operable to:

receive a signal indicating that a voice mail device has
received a voice message for a telephone associated
with the mobile station; and

generate a text message indicating that the voice mail

device has received the voice message, the text mes-

sage comprising the information to be provided to the
mobile station.

17. The system of claim 16, wherein the software is
further operable to:

inform a subscriber location register that the voice mail
device has received the voice message; and

receive from the subscriber location register an approval
to communicate the text message to the mobile station.
18. The system of claim 12, wherein:

the base station comprises one of a plurality of base
stations;

the software is further operable to track at least one of the
plurality of base stations serving the mobile station; and

the software is operable to communicate the mobile-
terminated message to the at least one base station
serving the mobile station.

19. The system of claim 12, wherein:

the software is further operable to determine whether to
forward the information to the public network; and

the software is operable to communicate the mobile-
originated message to the public network based on the
forwarding determination.

20. A system for user notification, comprising:

a memory operable to store information to be provided to
a mobile station; and

at least one processor operable to:

generate a mobile-terminated message containing at
least a portion of the information to be provided to
the mobile station;

communicate the mobile-terminated message to a base
station, the base station operable to communicate the
mobile-terminated message to the mobile station;

determine if the mobile station acknowledges success-
ful receipt of the mobile-terminated message; and

generate a mobile-originated message containing at
least a portion of the information for communication
to a public network if the mobile station fails to
acknowledge successful receipt of the mobile-termi-
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nated message, the public network operable to com-
municate the mobile-originated message to the
mobile station.

21. The system of claim 20, wherein the mobile-termi-
nated message is communicated to the mobile station
through the base station without being routed through the
public network.

22. The system of claim 20, wherein the mobile-termi-
nated message and the mobile-originated message comprise
Global System for Mobile communication (GSM) Short
Message Service messages.

23. The system of claim 20, wherein the information to be
communicated to the mobile station comprises a text mes-
sage from an application.

24. The system of claim 20, wherein the processor is
further operable to:

receive a signal indicating that a voice mail device has
received a voice message for a telephone associated
with the mobile station; and

generate a text message indicating that the voice mail

device has received the voice message, the text mes-

sage comprising the information to be provided to the
mobile station.

25. The system of claim 24, wherein the processor is
further operable to:

inform a subscriber location register that the voice mail
device has received the voice message; and

receive from the subscriber location register an approval
to communicate the text information to the mobile
station.

26. The system of claim 20, wherein:

the base station comprises one of a plurality of base
stations;

the memory is further operable to store an identification of
at least one of the plurality of base stations serving the
mobile station; and

the processor is operable to communicate the mobile-
terminated message to the at least one base station
serving the mobile station.

27. The system of claim 20, wherein:

the processor is further operable to determine whether to
forward the information to the public network; and

the processor is operable to communicate the mobile-
originated message to the public network based on the
forwarding determination.

28. A system for user notification, comprising:

at least one base station operable to communicate with a
mobile station;

a wireless platform coupled to the base station, the
wireless platform operable to communicate with the
mobile station through the base station, the wireless
platform also operable to perform an interworking
function to facilitate communication between the
mobile station and a packet network;

a communications server operable to communicate with
the wireless platform over the packet network and to
execute at least one application, the application oper-
able to generate a first notification message to be
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provided to the mobile station, the communications
server also operable to communicate the first notifica-
tion message to the wireless platform;

a gateway operable to communicate with the wireless
platform over the packet network and with a telephone
system,

a voice mail device operable to receive and store a voice
message for a telephone, the telephone associated with
the mobile station and operable to communicate with
the telephone system;

a gatekeeper operable to communicate with the gateway,
at least one of the gatekeeper and the gateway operable
to communicate a signal to the wireless platform indi-
cating that the voice mail device has received the voice
message, the wireless platform operable to generate a
second notification message indicating that the voice
mail device has received the voice message in response
to receiving the signal from at least one of the gate-
keeper and the gateway;

the wireless platform operable to generate a mobile-
terminated message containing at least one of the first
notification message and the second notification mes-
sage, the wireless platform also operable to communi-
cate the mobile-terminated message to the base station
and to determine if the mobile station acknowledges
successful receipt of the mobile-terminated message;
and

the wireless platform further operable to generate a
mobile-originated message containing at least one of
the first notification message and the second notifica-
tion message for communication to a public network if
the mobile station fails to acknowledge successful
receipt of the mobile-terminated message, the public
network operable to communicate the mobile-origi-
nated message to the mobile station.

29. A method for providing user notification, comprising:
receiving a first notification message from an application;

generating a first mobile-terminated message containing
at least a portion of the first notification message;

communicating the first mobile-terminated message to a
base station, the base station operable to communicate
the first mobile-terminated message to a mobile station;

determining whether the mobile station acknowledges
successful receipt of the first mobile-terminated mes-
sage;

determining whether the first notification message may be
forwarded to a public network;

generating a first mobile-originated message containing at
least a portion of the first notification message for
communication to the public network if the mobile
station fails to acknowledge successful receipt of the
first mobile-terminated message and the first notifica-
tion message may be forwarded to the public network;

receiving a signal indicating that a voice mail device has
received a voice message for a telephone associated
with the mobile station;
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generating a second mobile-terminated message contain-
ing a second notification message indicating that the
voice mail device has received the voice message;

communicating the second mobile-terminated message to
the base station;

determining whether the mobile station acknowledges
successful receipt of the second mobile-terminated
message;

determining whether the second notification message may
be forwarded to the public network; and

generating a second mobile-originated message contain-
ing the second notification message for communication
to the public network if the mobile station fails to
acknowledge successful receipt of the second mobile-
terminated message and the second notification mes-
sage may be forwarded to the public network.

30. A system for providing user notification, comprising:

at least one computer processable medium; and

logic encoded on the at least one computer processable
medium, the logic operable to:

receive a first notification message from an application;

generate a first mobile-terminated message containing
at least a portion of the first notification message;

communicate the first mobile-terminated message to a
base station, the base station operable to communi-
cate the first mobile-terminated message to a mobile
station;

determine whether the mobile station acknowledges
successful receipt of the first mobile-terminated mes-
sage;

determine whether the first notification message may be
forwarded to a public network;

generate a first mobile-originated message containing
at least a portion of the first notification message for
communication to the public network if the mobile
station fails to acknowledge successful receipt of the
first mobile-terminated message and the first notifi-
cation message may be forwarded to the public
network;

receive a signal indicating that a voice mail device has
received a voice message for a telephone associated
with the mobile station;

generate a second mobile-terminated message contain-
ing a second notification message indicating that the
voice mail device has received the voice message;

communicate the second mobile-terminated message to
the base station;

determine whether the mobile station acknowledges
successful receipt of the second mobile-terminated
message;

determine whether the second notification message
may be forwarded to the public network; and

generate a second mobile-originated message contain-
ing the second notification message for communica-
tion to the public network if the mobile station fails
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to acknowledge successful receipt of the second
mobile-terminated message and the second notifica-
tion message may be forwarded to the public net-
work.

31. A system for user notification, comprising:

a memory operable to store information to be provided to
a mobile station; and

at least one processor operable to:
receive a first notification message from an application;

generate a first mobile-terminated message containing
at least a portion of the first notification message;

communicate the first mobile-terminated message to a
base station, the base station operable to communi-
cate the first mobile-terminated message to a mobile
station;

determine whether the mobile station acknowledges
successful receipt of the first mobile-terminated mes-
sage;

determine whether the first notification message may be
forwarded to a public network;

generate a first mobile-originated message containing
at least a portion of the first notification message for
communication to the public network if the mobile
station fails to acknowledge successful receipt of the
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first mobile-terminated message and the first notifi-
cation message may be forwarded to the public
network;

receive a signal indicating that a voice mail device has
received a voice message for a telephone associated
with the mobile station;

generate a second mobile-terminated message contain-
ing a second notification message indicating that the
voice mail device has received the voice message;

communicate the second mobile-terminated message to
the base station;

determine whether the mobile station acknowledges
successful receipt of the second mobile-terminated
message;

determine whether the second notification message
may be forwarded to the public network; and

generate a second mobile-originated message contain-
ing the second notification message for communica-
tion to the public network if the mobile station fails
to acknowledge successful receipt of the second
mobile-terminated message and the second notifica-
tion message may be forwarded to the public net-
work.



